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(54) 1A3,6-TETRASUBSTITUTED INDOLES 

(17) We, ROUSSEL-UCLAF, a French Body Corporate of 35 Boulevard des 
Invahdes, Paris 7e, France, do hereby declare the invention for which we pray that 
a patent may be granted to us, and the mediod by which it is to be performed, to be 

paracularly described in and by the following statement: 

5 TTie present invention, which is an improvement in or modification of the inven- 

tton the subject of our patent No. 1,260,868 relates to lA3a6-tetrasubstituted indoles 
havmg anti-inilammatory and analgesic activities. 

Patent No. 1^60,868 describes and claims inter alia a class of indoles 
of general formula 




(AHCOOH 



[whexem (A) represents a straight or branched chain alkylene group; R prepresents a 
cyclohexyl group or an aromatic group; R' represents a (Ci— CJ alkoxy group] the 
alkyl (Ci — C4) esters thereof and the non-toxic base salts. Our said Patent further 
claims l-^rboxy-methy]-2-mediyl-3-p-methoxy-benzoyl-6-chloro-indoIe and its 
methyl ester; l-carboxymethyl-2-methyl-3-p-chloro-benzoyl-6-chloro-indole and its 15 
methyl ester; and dl-l-(<it-carboxyethyl)-2-methyl-3-p-chlon)benzoyl-6-chloro-indole 
and its ethyl ester. 

The above-mentioned compounds generally have valuable anti-inflammatory 
and/or analgesic action. 

In furdier pursuance of our researches we have found that two new compounds 20 
smicturally related to the compounds of our said Patent have particularly valu- 
able pharmacological properties. 

Thus, l-carboxymethyl-2-methyl-3-(p-chloroben2oyl)-6-ediyIindolc and its esters 
Mid ^Its, and Kl-carboxy-ethyl)-2-methyl-3-(p-fluoroben2oyl)-6-chloroindole have 
both been found to have especially good anti-inflammatory and analgesic activity. 25 
Moreover, both of the last-mentioned compounds have a considerably lower ulcero- 
gemc action than various compounds of related structure such as indomediacine. 

According to the present invention we provide compounds of formulae 
[Price 2Sp] 
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CH3CI 




and 




10 



15 



20 



25 



30 



35 



(HI) 



CH-COOH 
CH3 

and physioIogicaUy acceptable base salts and esters thereof. Such esters include for ^ 

jStelSS *^t*the"cSo^of formula III may oca. in the form of 
optical isomers, or racemic mixtures of such isomers, such isomers and mixtures thereof 
bane included within the scope of die present invention. 

bemg^cio^ea ^^^^ p ^ ^ T'^iC^ 10 

and nervous dgias, dental pains, shingl«^ and migrame and m .^L^S^S 

treatment of fe^rish and infectious conditions. The compound 

in the treatment of ankylosing spondylardiritis, acute arucuhu: 

« disc syndromes, lumbaV and shingles. The compound of fo™-?^ " 

be Ssed in the complementary treatment of feverish or infecaous 15 

According to a further feature of the present mvenoon we P«>«fe P^,^™^«^"i 
compositions Comprising, as active ingredient, at least one f:«»np?«°d aocordmg to the 
preset invention, ttgetiier witii at least one pharmaceutical «X^^r oral. 

The compositions of die invention may be presented m a form ^^'^1^^' '^ 
transcutaneous, or rectal administration or in a form suitable for topical adnumstra- ^ 
tion, e.g. to the skin or mucous membranes. .. .. 

Thus, for example, compositions for oral admmistration may be sohd or hquid 
and mS^take die foL of granules, tablets, coated tablets, capsules, ^yjups. eni^"?^ 
or drops, such compositions comprising carriers or excipients convenuonally used m 

^ PprpSS'^mstration die compositions according to. the invemion may 25 
take tile form of injectable solutions or suspensions, tiie carrier being a steni^ 
parenterally acceptable liquid such as sterfle water, or a parenterally acceptable 0 1 e.^ 
Kk oil, contdned in kipoules. Compositions for rectal aAnmistraUon may 
die form of suppositories, die carrier comprismg a suppositorj^ base. Compositions lor 
Sical appUcatim may take die form of, for e.vample, oinnnents, creams or powders. 

^ Ad^tageously, the compositions may be formulated as dosage ^^^J^^ 
being adapted to Supply a fixed dose of active ingredient. Tables, coated tabfe^ 
Lppositorief md ampoules are examples of suitable dosage unit forms. 
EMh dosage unit preferably contains 25 to 250 mg of acuve ingredient. 

The preferred daily dose for tiie adult of die compound of formida II or its estere » 
or salts is generally 100 mg to 1 g depending upon die route of admimstration and 
also upon die nature of die tiierapeutic treatment and patient foncraied. Simdarly, 
die prrferred daily dose for die adult of die compound of formula III is ^raUy 25 

""^ Abiding to a still furdier feature of die presem inv^tion, we provide a procMS 40 
for die preparation of die compound of formula II (as defined above) and C,_8 aKyi 
^ihW which comprises converting 2.meti.yl-3-0-chIorobcnzoyl>6-ediyhndole, 

of formula 



3 
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to an alkali metal derivative thereof and reacting said doivadve with an vJlkyl halo- 
acetate of f ormtila 

Hal— CX)OAIk' 

5 (wherein Hal represents a chlorine, bromine or an iodine atom and Alk' represents an 5 
alkyl group containing 1 — 4 carbon atoms preferably a methyl or ethyl group) to pro- 
duce a compound of formula 




and if desired hydrolysing said last-mentioned compound to die corresponding free 
10 add. *^ 10 

The conversion of the compound of formula IV to its alkali metal derivative may 
be carried out in conventional manner, by reaction with an alkali metal or alkali metal 
derivative such as an alkali metal amide, alkali metal hydride, an alkali 
metal alcoholate or a suitable alkali metal organometallic compound ; generally it is 
15 convenient to form the sodium derivative of the compound of formula IV. The conver- 
sion is conveniently effected in an organic solvent, for example dimethyl formamide. 

Hydrolysis of the esters of formula V may be carried out for example under basic 
conditions using for example potassium hydroxide or sodium hydroxide conveniendy 
in an organic solvent such as an alkanol. 
20 The compound of foimula IV (as dejfined above) may be prepared for example^ 

by acylatmg 2-mediyl-6-ethylindolc of formula 




with a compound of formula 




ma 



25 (wherem the groups AJk^ which may be the same or different^ each represents an alkyl 
group). This reaction is effected under conditions suitable for effecting reactions of 
the Vilsmeier-Haack typ(^ for example in the presence of phosphorus oxychloride, 
phosgene, or thionyl chloride. The resulting complex is hydrolysed under basic condi- 
ticois to produce the compound of formda IV. The basic conditions in the last- 

30 mentioned reaction are preferably provided by a strong inorganic base such as sodium 
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or potassium hydroxide, and the hydrolysis is advantageously effected in die presence 
of an organic solvent such as alkanoL „ ^ . j- « i • 

The compound of fonnula VII may be prepared by reactmg dialkylamme of 

Alk 

fonnula >N— H (wherein Alk is as hereinbefore defined) with p-chlorobenzoyl 
Alk 

^^^^The compound of fonnula VI may be prepared for example by cyclising a 
compound of formula 



C2H5 




nmr) 



(wherein Alk is as hereinbefore defined), widi a cyclisation agent such as boron tri- 
10 fluoride to produce the compound of fonnula VIL 

The said compound of formula VIII employed in the last-mentioned process may 
be prepared for example by reducing a compound of formula 



(IZ) 




OAlk 

C2H5 ^'^"<cHr°^"' 




10 



15 



(wherein Alk is as hereinbefore defined) for example with an alkaU metal borohydride 
15 such as s^um borohydride. ^ ^ , , 

The said compound of fonnula IX may be prepared for example by reactmg a 

compound of formula 

fwherein Alk is as hereinbefore defined) widi3-etfiylaniline. 
20 The compound of fonnula II may, if desured, be estenfied m convenuonal 20 

manner, for example by reaction with an ^propriate alcohol advantageously m t^e 
presence of an acid catalyst. The compound of fonnula II may also, if desired, be 
converted into a salt thereof in conventional manner, for example, by reacuon with an 

25 ^^^'^coSing^to a yet further feature of the present invention, we provide a process 25 
for the preparation of the compound of fonnula III (as defined above) and lower alkyl 
esters thereof which comprises converting 2-metfayl-3-</>-fluorobenzoyl)-6-ediyhndole, 
of fonnula 

(Z) 



5 
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5 



to an. alkali metal derivative thexeof and reacting said derivative witb an alkyl 2«-balp* 
propionate of f onnula 

CH3--.<3mal'---C00Alk 

(wherein Hal' represents a halogen atom and Alk is as defined above) to produce a 
5 a compound of formula 5 




CH-COOAlk 



CH3 

and if desired hydrolysing the last-mentioned compound to the corresponding free 
add. 

Thus the last-mentioned process may, if desired, be carried out in an analogous 
10 manner to that employed for fiie conversion of the compound of formula IV into the 10 
compound of formula II. 

2-Methyl-3-(p-fluorobenzoyl)-6-chloroindole may be prepared for example, by 
acylating 2-methyl-6-chloroindole with N,N-dimethyl-/>-fluorobenzamide. This reac- 
tion is effected under conditions suitable for effecting reactions of the Vilsmeier*Haadc 
15 type for example in the presence of phosphorus ox^loride, thionyl cldoride or phos- 15 
gene, and subsequently hydrolysing the resulting complex under basic conditions to 
produce 2-methyl-3-(p-fluoroben2oyl)-6-chloroindoIe. 

The preparation of 2-methyl-3-(p-fluorobenzoyl)-6-chloroindole according to the 
last-mendoned process may be carri^ out in an analogous manner to tiiat employed 
20 for die preparation of the compound of formula VI from the compund of fomula VII. 20 
The compound of formula XI may be obtained in die form of a mixture of optical 
isomers thereof, in vdiich case, it may, if desired, be resolved in conventional manner, 
e.g. by conversion into a salt diereof with an optically active base, followed by separa- 
tion of the diastereoisomeric compoimds so produced and then acidification of the 
25 appropriate diastereomer to produce the desu:ed optical isomer of the compound of 25 
formula XI. 

The following Samples illustrate the present invention \^ile the Preparations 
illustrate the preparation of starting materials employed in the process of the invention. 

Pteparadon: 2-methyl-6-^ylindole 

30 Stage A: dimethj^ acetal of 2-r3-ethylphenyI-imino)-propionaldehyde an 
A mixture of 15g 3-ediylaniline, [described by P. M. Kochergin, Zhur. obshcher 
Khim.y 27, 3204, 0957) and Chenu Abs,, 52, 8987, (1958)], 15g of the dimethyl 
acetal of pynivaldehyde an iodide crystal, and 150ml toluene are refluxed for 24 hours, 
Ihe water formed being distilled off by azeotropy and separated by decantation. The 

35 toluene is removed by distillation under reduced pressure, the residues from the two 35 
operations are combined, and 38g of this are redi^led. 30g of the dimediyl acetal of 
2-(3-etfaylphenyl-imino)-propionaldehyde are obtained in the form of a clear ydlow 
liqtiid boiling at 163^C tmder 25mm mercury. 

Analysis: CiaH,„NOo (221.29). 
40 Calculated: C% 70.55 H% 8.65 N% 6.33 40 

Found: 70.5 8.6 6.4 

Stage B: dimediyl acetal of 2-(3-ethylam'lino)-propionaldehyde 

A mixture of 25.5g of the dimethyl acetal of 2-(3-ethylphenyl-imino)"propion- 
aldehyde,^ 80Qml methanol, two drops of sodium hydroxide solution, and 13g sodium 
0 borohydride is boiled for two hours. The reaction mixture is poured into cold water, 45 
the mixture is extracted with ether, and the extract is dried over sodium sulphate and 
evaporated to dryness. 25 g of the residue are collected and redistilled under a pressure 
of 20 mm mercury. 18 g of die dimethyl acetal of 2-(3-ethylanilino)-propionald€hyde 
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10 



15 



35 



40 



45 



are obtained in the form of a colourless Uquid, soluble in c^v^tional ot^c solvents, 
but insoluble in water, boihng, under 20 mm mercury, at 164°C (yield 70 /J. 

Analysis: CrH.,N02=223.31. _ ^„ 

^ Calculated: C% 69.92 H% 9.48 N% 6.27 

Found: 70.2 9.6 6.1 ' 

Stage C: 2-niethyl-6-ethylindole . .,. v . t j ^ «i 

17.2 g of the dimethyl acetal of 2-<3-ethylamhno)-propionald^3«ie and 130 ml 
benzene are mixed, the internal temperature is brought to betweei 5fC and 10 Q and 
a stream of boron trifluoride is passed dirough for two hours with samng. ioaox^^by 
a stream of nitrogen for 30 minutes. 50 ml water are added, stirrmg is conunued for iw 
15 minutes, and the mixture is separated by decantation The benzene phase >s vra*ed 
widi a 10% aqueous ammonia solution, dried over sodium sulphate, and evaporated 
to dryness. 15 g of the residue are collected and redistilled at a pressure of 1 
mercury. 5g of crude product are obtained; this is recrj'stallized from petroleum efta-. 
3 g ^elyl-6-ethylindole are obtained in the form of a solid P^durt solubk m 15 
conventional organic solvents, but insoluble in water, meltmg at 68°C (yield 24 A). 

Analysis: CnH.N=^59^2 ^^^^ ^^^^ ^^^^ ^ 

Found: 82.6 8.0 8.7 

20 Example 1: l-carboxymethyl-2-methyl-3-p-chlorobenzoyl-6-ethylindole. 20 
StageA: 2-metfiyl-3-(p-chlorobenzoyl)-6-etfiylindole ..... n„.-ic«!„ 

62 g N,N-dimethyl-p-chlorobenzamide (compound described m the Beilstem 
dictioiiarv^ 9, 341) are suspended in 2.5 ml phosphorus oxychloridc; 2.8 g 2-methyI;6- 
eAyHndole ie added and tiie mixture is heated for 2 hours at 90°C. 50 ml of boilmg 

25 etiianol are added, dien the reaction mixture is poured into hot water with sdmng. « 
The solution is cooled and brought to pH=10 by the addition of sodimn hydroxide 
solution, then stirred for an hour at 0°C and filtered; the preapitate is washed 
ethanol, dien etiier. 3.5 g of crude 2-methyl-3-(p-chlorobenzc2rl)-6-ethylindd^ 
obtained, melting at 210<=C; this is recrystallised from ethanol. Thus 3.2 g of the pure 

30 compound are obtained in the form of colourless crystals, soluble m dichloromethant^ ^ 
spanngly soluble in alcohols, but insoluble in water and ether; Ae melting pomt 
remains imcbanged after recrystaUization (yield 61%). 

.^ysis: C.H,...NaO=^^^^^^^^ ^^ ^^ 

Found: 72.7 5.2 11.7 4.8 

Stage B: l.rmediosycarbonyl-methyl>2-methyl-3-fp-<hlorobenzoyl)-6-ethy^^^ 

A solution of 3.2 g 2-mediyl-3-Cp-chlorobenzoyl)-6-ediylindole in 50 ml dimethyl- 
fonnamide is added to a suspension of 0.6 g of 50% sodium hydnde m Vasehne oil 
(the word " Vaseline is a registered Trade Mark) in 20 ml dimethylformamide; after 
contact for one hour when the hvdrogen has been driven off, 1.7 g mediyl chloracetate 
are added; the mixture is stirred for one night. The solvent is evaporated off and the 
residue is taken up in 100 ml water and filtered, washed with water and vacuum 
filtered 5 g of the l-(medioxvcarbonyl-methyl)-2-methyi-3-(/)-chlorobenzoyl)-^^ 
ediyUndoIe are coUected and recrystallized from medianoL The compound is obtained 
in the form of yellow crystals, soluble in dichloromethane, sparingly soluble m alcohols, 
but insoluble in water, melting at 130<*C (yield 63%). 

Analysis: CoJl2JSia0^^369M. ^^^^ , 

Calculated: a>/, 68.21 H% 5.44 Cl% 9.58 N% 3.79 
Found: 68.3 5.4 9.6 3.6 

ifrt Stage C: l-carboxymethyl-2-methvI-3-Cp-chlorobenzoyl)-6-ethylindole 50 
A mixture of 2.2 g l-rmethoxycarbonvl-methvl>2-methyl-3-fp-chlorobenzoyl)-6- 
ethylindole, 1.5 g potassium hydroxide 100 ml methanol and 10 ml water arc refluxed 
for one hour. The methanol is evaporated off and tfie residue is dissolved in 100 ml hot 
water; the solution is treated with carbon and filtered; the filtrate is cooled and brought 

« to pH=l by the addition of hvdrochloric acid, again filtered, and dried. 2 g of the 
crude compound are collected (yield 95%); this is recrj'stallized from medianol. 1.2 g 



35 



40 



45 



55 
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l-carbox3^e%l-2-methyI-3-(pK*lorobenzoyl>6^y are obtained in the foim 
of a sobd cream product, soluble in the majority of conventional organic solvents, 
sparmgly soluble in ether and methanol, but insoluble in water, melting at 2H°C. 

Analysis: Q,Hi8Na05= 355.81 
5 Calculated: C% 67.55 H% 5.10 a% 9.96 N% 3.94 

Found: 67.2 5.1 9.7 3.7 

Example 2: l-(l<arboxyethyl>2.methyl-3-Q)-fiuoroben2oyl)-6«chloroindolc 
Stage A: 2-mediyl^3-^-fluorobenzoyl)-6-chloroindole 

\ ^ N,N-dimethyl-./>-fluorobenzaniide are dissolved, with agitation, in 1.5 ml 
10 phosphonis oxychlonde; 3.3 g 2.mediyl-6-chloroindole are added, and the reaction 
mixture is heated at 8O-90°C for 2 hours; 100 ml of boiling ethanol are added, and 
tig mixture IS poured into hot water with agitation; the solution is cooled, brourfit to 
pH--ao by the addition of sodium hydroxide solution, then agitated for 24 hours; the 
precipitate IS filtwd and washed widi ethanol. 4.2 g 2«.methyl-3-0.fluoroben2oyl)-6- 
chloromdole are obtained; this is used as such in the following stage. 

The compoimd appears in the foim of a solid yellow product, soluble in dichloro- 
m^haie, sparingly soluble m alcohols and edier, but insoluble in water, melting at 



20 



The startmg mate^^^^^ 2-methyI-6-chloroindole, is obtained according to the pro- 
cess descnbed m British Patent No. 1,260,868. 

25 ^^^t^' ^^^^^ 2-[2-mediyl-3-Cp.fluoroben2»yl>6-chloroindol-l.yll-prop^^ 

•/^ f 2-mediyl-.3-.(p-fluoroben2oyl>6-chloroindole, 20ml of dimethyl fonn- 
araide and 1.2 g of a 50% sodium hydride suspension in oil, are mixed with stimne. 
When the hydrogen has been completely driven off, the mixture is agitated for one 
more hour, the 4 ml of methyl 2-bromopropionate are added. The mixture is agitated 
for one m^t at ambient temperature, the solvent evaporated and the residue taken up 
m 100 ml water. The mixture is extracted with dichloromethane, die extracts treated 
with carbon and evaporated to dryness. 3 g of mediyl 2«[2-mediyl-3-(p-.fluoroben2oylV 
6-chIoromdol-l-yI] propionate ester are obtained which are used as such in the foUow- 
mg stage. awuww 
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15 



Analysis: QcftoClFNO =286.71 

Calcidated: C% 67.03 H% 3.51 Cl% 12.37 F% 6.62 N% 4.89 20 
Found: 67.0 3.9 12.3 6.6 50 



25 



30 



This product occurs in the foim of an amorphous compound, soluble in the 35 
ma)onty of conventional organic solvents, sparingly soluble in ethanol but insoluble in 
warer. 



40 



Stage C; l-a-carboxyethyl)-2-methyl-3-Cp-fluoroben2oyl)-6 chloroindole 

9 g ^ crude methyl 2- [2-methyl-3-(^fluorobenzoyl>6-cWoromdol-l-yl] -propionate 
ester, obtoned as described above, are refluxed for 1 hour with 2.5 g poti^ui^ hydr- 
oxide, 200 ml methanol and 10 ml water. The methanol is evaporated off and &e 

S fi *^ ^"^""s is treated with carbon 

} the filtrate is brought to pH=l by the addition of hydrochloric add, 
45 aS' ^ °* '^'''"^ ^ recrystalUzed from a 1 : 1 water- 

45 alcohol mmure and the preapitete is washed widi edianol and then ether and dried. 45 

^ti^gi^l4^C ^^ ^^^ 
Analysis: CH^CI FNO., =359.78. 
50 ^^df"*- §t If N% 3^89 ^ 

Phaimacolo^cal study of l-<arboxyinediyl-2-methyl-3-(pKWoroben2oyl)-6-ediylindoIe 
and l-(l<arboxyethyl).2-methyl-3-(p-fluorobenzoyl>6-chlon)indole 
1) Anti-mflammatory action 

« .r vP^ of D. Branceri, G. Azadian-Boulanger and R Teauier 

Lf^?«'2,°^.f «t P7«~rfyn.. 1S2, 15 (1954)]. It c^pS 55 

mg to rats each weighing about 150 g, in a single injection; 1 mg of naphth™^- 
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anrine (NHA) under the plantar aponeurosis of a rear paw. this injection serving to 
m'lTu« SrS^ is administered orally, in aqueous sv.spe^i-> one hour 

befok and two hours after, the irritating injection. The 'n<^«?se m tte TOium^^ 

between these two measurements represents the degree of mflammalion. swff 
g^S^f Station of each group is expressed in. absolute qt^oes ^ a 
mcenLe of that of control animals. Under these conditions, *e ^JtanckM ^ecdro 

most adequatdy indica,^ f ^^^SJLS 
ED.,„ i.e. Ae dose which decreases the degree of mflaramation by 40/, comparea wim 

thatoftheco^trols^^^^^_2_^^^^ ^ 

istered in doses increasing from 5 to 100 mg/kg. « ^ , , . , , ^a^:^ 

'"^r l-a^arboxye4l)-2-me%^^^ ^ admin- 

istered in doses increasing from 5 to 30 mg/^. ^ 

The r^ts obtained are given in the f ollowmg table : 
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1 

Batches 


Doses 
administered 
(mg/^) 


Inaease in 
paw volimie 
msc 2 hours 


Degree of 
inflammation 
as percentage 

of that of 
controls 


1st test 
Controls 


0 


15.3 




1- carbojq^thyl- 

2- metiiyl-3-(p- 
chloiobenzoyl> 
6-ethylindole 


25 
100 


5.8 
3.6 


37 
24 


2nd test 
Controls 


0 


20.3 




1- carboxymethyl- 

2- methyl-3-(p- 
chlorobenzoyl> 
6-ethylindole 


5 

15 
45 


10.9 
13.0 
6.4 


54 
64 
31 



9 
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Batches 


Doses 
administered 
(mg/kg) 


Increase in 
paw volume 
after 2 hours 


D^reeof 
inflammation 
as percentage 
of that of 
controls 


1st test 








Controls 


0 


14.5 


— 


l-(l-carboxyethyl) 
-2-methyl-3-(/K 
fluorobenzoyl)- 
6-diloroindole 


5 
15 


7.0 
8.6 


48 
59 


2nd test 








Controls 


0 


18.6 




l-(l-carboxyethyl) 
-2-methyl-3-(p- 
fluorobenzoyl)- 
6-dilorQindole 


3 
9 


13.4 
6.1 


72 
33 



On the basis of these results it can be seen that the products studied have signi- 
ficant anti-inflammatory activity. For the first product studied, the ED^^ is below 15 
mg/kg, and for the second product studied it is about 5 mg/kg. Under similar experi- 
mental conditions the ED40 of aspirin is 30—60 mg^. 5 

2) Analgesic effect 

The test used is based on the observation by R. Koster et al [Fed, Proc, 18, 412 
(1959)], that the intraperitoneal injection of acetic acid causes, in the mouse, char- 
acteristic repeated twisting and stretching movements which can last more than 6 
hours. Analgesics prevent or remove this syndrome, whidi can therefore be considered 
as the manifestation of a diffuse abdominal pain. 

A 0.6% aqueous acetic acid solution, to which 10% of gum Arabic has been 
added, is used. The dose which initiates the syndrome under these conditions is 0.01 
ml/g, i.e. 60 mg/kg, of acetic acid. The analgesics are administered orally in an 
aqueous solution half an hour before the intraperitoneal injection of acetic acid, the ^5 
mice having been fasted since the day prior to the experiment. For each dose and for 
the controls which are compulsory in each test, one more groups of 5 animals are 
used. The stretching movements of each mouse are observed and counted, then 
summed by groups of 5 during an observation period of 15 minutes^ starting from the 
moment of injection of acetic acid. 20 

In the case of l-(l-carboxyethyl)-2-methyl-3-(p-fluoroben2oyl)-6-chlorindole, the 
compound was administered in doses of 2, 5, 10, 20, 50, and 100. mg/kg. 

The following table gives the results obtained : 



10 



1,321,433 



10 



15 



20 



Product 


Doses 
(mg/gk) 


Stretching movements as a 
percentage of the controls 


1- carboxymethyl- 

2- inethyl-3-(p- 
chlorobeiizoyl)- 
6-ethyIindole 


5 

10 
50 


93 
61 
28 
23 


1- (l-carboxyethyl> 

2- methyl-3-Cp- 
fluorobenzoyi)- 
6-chloromdole 


2 
5 
10 
20 
50 
100 


96 
76 
51 
24 
23 
16 



These results show that the ED,, of the fim product studied is about 15 mg/kg, 
and tiiat of the second produa studied is about 10 mg/kg. Under smular conditions, 
the EDao of aspirin is 160 mg/kg. 

3) Research into possible ulcerogenic acdvity . ^ u„ ii„:c«v. ^7 

The ulcerogenic activity was determined by a test devised by Boissicr ^ a!., 

^'^'^Safe rate S wd^^^ 120-^140 g are fasted for 24 hours before the start 
of the experiment. The products to be studied are administered m aqueous suspension 
bv oral route at a volume of 0.4 ml per 100 g weight of animal, and at mcreasmg 
doses. The animals are kiUed 7 hours after the treatment (31 hours after the start of 
fastmg) and the stomachs are removed. The size of the ulcerous lesions is esmnatcd 
for eadi stomach, taking account of their number and their dimensions, accordmg to 
an arbitrary scale from 0'-'3. 

The following results are obtained: 



15 



20 



25 



Batches 


Dose 
(mg/kg) 


Value from 0 to 3 


Controls 


0 


0 


l-carbo3^ethyl-2- 
methyl-3-(p-chloro- 
benzoyI)-6-etbylindole 


200 


0.3 




Batches 


Dose 
(mg/kg) 


Value from 0 to 3 


Conttols 


0 


0 


l-(l-carboxyethyl)-2- 

methyl-3-(p-fluorobenz- 

oyl)-6-chloroindole 


20 
60 


0.38 
1.13 



Thus the first compound studied shows no ulcerogenic activity at the high dose of 

Unto tihe same experimental conditions, indometfaacine causes medium ulcera- 
tions (value shown as 1), at doses of 10 mg/kg. 



25 



11 



1,321,433 
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Additional tests on l-(l-carboxyethyl)-2-methyl-3-(p«fluorobenzoyl>6<^^ 
4) Arthntis test using an adjuvant 

Injection of the complete Freund adjuvant (mycobacteria and mineral oil^ into 
me rear paw of a rat causes : ^ 

» }' ^ appearance of a large inflammatory lesion of the injected paw which is 5 
caUed die pnmary lesion (or arthritis). paw wmcn is o 

2. The appearance, after a latency time of about 15 days, of an inflammatorv 
lesion m the non-mjected rear paw and sometimes also Ae front paws and taU: tiiese 
lesions are called " secondary arthritis 

Male rats eadi weighing 13Q-150 g are injected via the intraplantar route with 10 
0.1 ml of stenhsed adjuvant, "formulaNo. 4»(Af. hutyricum 6 mi/ndhi^l5S^ 
vasdme oil) Startmg from the moment of injection (day 0), the ^als lec^e die 
Foduct studied incorporated in their diet for 17 days (the coitrols receive the adjuvant 

Ahe7i%TJ^!t ^7 of injection and again after 10 and 17 days. 15 

After 8 days and untd 17 days have elapsed, an aqueous solution of 1 g/1 of tetra^ 
cychne hydrochlonde is administered orally. After 17 days the voLie of die^- 
'^^S ''^ °f a plcdiysmometer^d the s^L 2M JS?- 

coprotein IS estimated (this glycoprotein is absent in the nonnal adult mbutaTO^ 
m ccartam pathological conditions such as inflammation). 20 
The results obtained are given in the following table: 



10 



15 



20 



Batches 


Doses 
(mg/kg) 


Volume of the 
non-injected 
paw on day 17 


Quantity of 
2M. a-^yco- 
protein 


Controls 


0 


63.8 


8.20 


Studied product 


30 


31.3 


4.66 


Controls 


0 


53.0 


6.08 


Studied product 


1 


47.4 


4.91 




5 


37.2 


2.58 



25 



30 



35 



^T^^ the studied product has a significant anti-inflammatory 

5) Erythema test using ultra-violet rays 
>«tyJ^f ^ °5. ^ea-pigs each weighing 600—900 g according to 

A. i^if*^- ^^'^'>^' 251 (I960)]. The is 'sOx^^i 

XS^a^^ " "^'^ suspension one hour before 4c animals are exp^ » 

A P]^*? 2 minutes, at a distance of 20 cm on three previously 

d«5»lated skm areas and the erytiema level, evaluated 2 hours after tiuTfaaS^tir^il 
indicated on an arbitrary scale of magnitude between 0 and 3. ™* uramation, is 

The crydiema level of the treated animals is expressed as a percentare of diat of 
'"'""^ *° ^ ^ i«:eiving^^^*i^ 

The results obtained are given in the following table: 



25 



30 



35 



Batches 


Administered 


Erythema 
level (0—3) 


Erythema 

compared with 
controls) 


Controls 


0 


2,30 


100 


Product studied 


20 


1.80 


78 


Controls 


0 


2.70 


100 


Product studied 


60 


0.70 


1 26 



These results show that die dose wWd, dccre^ ^feS^tS 
is about 35 mg/kg. Under the same conditions the ED., of aspirm is oetween 

100 mgAfr 

WHAT WE CLAIM IS :— 
1. The componnd of formula 



CH3CH2 




J 
CH2C00H 



3. ITie compound of formula 




4. PhysiologicaUy acceptable base salts and esters of the compound defined in 

"^5^* A process for the preparation of ±e compound of fonnda II (^^ed m 
daim 1) a^d C.-s alkyl ^tere thereof which compnses converting 2-methyl-3-(^ 
chloiobenzoyl)-6-ediylindol^ of formula 



13321,433 13 

to an alkali metal derivative thereof and reacting said derivative with an alkyl halo- 
acetate ox formula 

Hal— CHsr-<:OOAlk' 

(wherein Hal represents a chlorine, bromine or an iodine atom and Alk' represents an 

alkyl group contammg 1^ carbon atoms) to produce a compound of formula 5 





10 



(7) 



CH2C00Alk' 

(wherein Alk' is as defined above) and if desired hydrolysing the last-mentioned com- 
pound to me corresponding acid. 
10 X A process as claimed in claim 5 wherein conversion of the compound of 
formula IV to its aUcah naetal derivative is carried out by reaction with an alkali metal 
anude, alkah metal hydride, an alkali metal alcoholate or a suitable alkaU metal orrano- 
metalhc compoimd. * 

^ process as claimed in claim 5 or claim 6 wherein the conversion of 4e 

aaniwund of fonnula IV to its alkali metal derivative is effected in an organic solvent, 
fonnraiid^ ^ cUmtd in claim 7 wherein the organic solvent is dimethyl ^5 

*A t?"''^^ as claimed in any of claims 5—8 wherein hydrolysis of the esters 
of formula V is carried out under basic conditions in the presence of an organic solvent 
20 M=-Jo P"^"^ as claimed in claim 9 wherein the oi^anic solvent, as defined in 
^ daim 9, comprises an alkanol. o 

fnm„y," ^ i? '^^^ wherein the compound of 

fomS^ ^ " prepared by acylating 2-methyl-6-ediy}indole of 



(3ZD 



25 vnHa a compound of formula 25 



20 



(wherein the groups Alk, which may be the same or different, each represent an alkyl 
group) and subsequendy hydrolysing the complex resulting from the reaction under 
basic conditions to produce tiie compound of formula IV. 
30 12. A process as claimed in claim 11 wherein the acylation is effected in the 30 

presence of phosphorus oxychloride, phosgencj or thionyl chloride. 

13. A process as claimed in either of claims 11 and 12 wherein the hydrolysis is 
carried out in the presence of a strong inorganic base. 

14. A process $ claimed in claim 13 wherein the strong inorganic base is 

35 sodium or potassium hydroxide. 35 

15. A process as claimed in any of claims 11 to 14 wheiein the hydrolysis is 
effected in the presence of an organic solvent 

16. A process as claimed in claim 15 wherein die organic solvent comprises an 
alkanol. 

40 17. A process as claimed in any of claims 11 to 16 wherein the compound of 40 

formula VI (as defined in claim 11) is prepared by cyclising a compound of formula 



14 



1,321,433 



14 



10 



15 



20 



25 



30 



ch; 



(wherein Alk is as defined in claim 11) with a cydization agent to produce the com- 
pound j„ daim 17 wherein the cycUzation agent is boron tri- 

^"^'19 A process as claimed in daim 17 or data 18 wherein the compound of 
formula VIII is prepared by reducing a compound of formula 



>0AUC 



(IZI 



^"'^''I'^^cSA'lla 19 ^fc rf 4. expound .1 

formula IX is prepared by reacting a compound of formula 



OAlk 



rwdierdn Alk is as defined in claim 11) with 3-ethylaniline. , tt 

(wneranmKK as a 3,3^0^ of esters of the compound of formula D (as 

definS'm cS lT wherein 4e said compound of fomiula II is esterified to produce 

*^ "S^aScss as dataed in daim 23 wherdn esterification is effected by react- 
ing tbe'compound of formula H with an appropriate alcohol in the presence of an aad 

A process for the preparation of salts of the compound of formula II fts 
defined" in claim 1) wherein die said compound of formula II is converted mto the 

^"^6 process as claimed in data 25 wherein the conversion is effected by 
reacting the compound of formula II with the appropriate base. ^.fi„„j :„ 

^27 A process for die preparation of die compound of formula III as defined m 
data 3) andCi_8 alkyl esters diereof whidi comprises convertmg 2-mediyl-3-(p-fluoro- 
benzoyl)-6-ediylindole, of formula 



C2H5 




(Z) 
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15 



20 



25 



30 



i£ 1,321,433 

to an alkali metal derivative thereof and reacting said derivative with an alkyl 2-halo- 
propionate of formula 

CHa— CHHal'-^OOAlk 

(wherein Hal' represents a halogen atom and Alk is as defined in claim 11) to produce 
> a compound of formula 



(21) 



15 




and if desired hydiolysing the last-mentioned compound to the corresponding free acid. 

28. A process as claimed in claim 27 wherein the 2-methyl-3-(p-fluorobenzoyl)- 
6-chloroindole is prepared by acylating 2-methyl-6-chloroindole with N,N-dimediyl-p- 
fiuorobenzamide and subsequently hydrolysing the resulting complex under basic con- 10 
ditions to produce 2-methyl-3-(p-fluorobenzoyl)-6-chloroindole. 

29. A process as claimed in claim 28 wherein the acylation is effected in the 
presence of phosphorus oxychloride, thionyl chloride, or phosgene. 

l*; « ^ process as claimed in claim 28 or claim 29 wherein die said hydrolysis is 

^-^ effected under the conditions defined in any of claims 11 to 16. 15 

31. A process for preparing the compound of formula II and salts and esters 
thereof (as defined in claim 1) substantially as herein described. 

32. A process for preparing the compound of formula II and salts and esters 
OA , defined in claim 1) substantially as herein described with reference to 

Example 1. 



33. A process for preparing die compound of formula III (as defined in claun 
3) substantially as herein described. 



20 



34. A process for preparing the compound of formula III (as defined in claim 
3) substantially as herein described with reference to Example 2. 
25 ^ 35. The compound of formula 11 and salts and esters thereof (as defined in 25 

dami 1) wherever prepared by a process as claimed in any of claims 5—26, 31 or 32. 

36. The compound of formula II (as defined in claim 3) whenever prepared by 
a process as clauned in any of claims 27—30, 33 or 34. 

37. Pharmaceutical compositions comprising, as active ingredient, the com- 

30 pound of fonnula II (as defined in claim 1) and/or a physiologically acceptable base 30 
salt or esters thereof, together with at least one pharmaceutical carrier or excipient 

38. Phmnaceutical compositions comprising as active ingredient, the compound 
of formula m (as defined in claim 3) together widi at least one pharmaceutical carrier 
or excipient. 

,_i 1^* Compositions as claimed in claim 37 or daim 38 presented in a form suit. 35 
able for oral, transcutaneous, reaal, or topical admmistration. 

40. Compoations as claimed in any of claims 37 to 39 in the form of miectable 
solutions, mjectable suspensions, tablets, coated tablets, capsules, suppositories, oint- 
meats, creams or powders for topical application. 
40 41. Compositions as claimed ia daim 37 substantially as herem described. 40 
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